No effect of brain blood flow on ventilatory depression during sustained hypoxia.
Minute ventilation (VE) during sustained hypoxia is not constant but begins to decline within 10-25 min in adult humans. The decrease in brain tissue PCO2 may be related to this decline in VE, because hypoxia causes an increase in brain blood flow, thus resulting in enhanced clearance of CO2 from the brain tissue. To examine the validity of this hypothesis, we measured VE and arterial and internal jugular venous blood gases simultaneously and repeatedly in 15 healthy male volunteers during progressive and subsequent sustained isocapnic hypoxia (arterial PO2 = 45 Torr) for 20 min. It was assumed that jugular venous PCO2 was an index of brain tissue PCO2. Mean VE declined significantly from the initial (16.5 l/min) to the final phase (14.1 l/min) of sustained hypoxia (P less than 0.05). Compared with the control (50.9 Torr), jugular venous PCO2 significantly decreased to 47.4 Torr at the initial phase of hypoxia but did not differ among the phases of hypoxia (47.2 Torr for the intermediate phase and 47.7 Torr for the final phase). We classified the subjects into two groups by hypoxic ventilatory response during progressive hypoxia at the mean value. The decrease in VE during sustained hypoxia was significant in the low responders (n = 9) [13.2 (initial phase) to 9.3 l/min (final phase of hypoxia), P less than 0.01], but not in the high responders (n = 6) (20.9-21.3 l/min, NS). This finding could not be explained by the change of arterial or jugular venous gases, which did not significantly change during sustained hypoxia in either group.(ABSTRACT TRUNCATED AT 250 WORDS)